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weather. The “rainy season,” from June to October,
has hot-rainy days about one-third the time and hot-
fair-quiet days the remainder.

The effect of altitude is clearly shown by the weather
types of Mexico City (Table C). Although about the
same latitude as Manzanillo and Vera Cruz, Mexico
City is dominated almost entirely by the moderate tem-
gerature types. From October to April, inclusive, four-

fths of the days are moderate-fair-quiet. A few
hot-rainy days and about three times as many hot-fair-
quiet days occur between the middle of April and the
middle of June. At no other time does the average
temperature of the day reach 68° F. Moderate-rainy
days occupy about two-thirds of the time from May to
September, inclusive. The increased cloudiness and
evaporation are probably the largest factors in main-
taininidmodera.te temperatures during the summer sea-
son. exico City would appear to have almost ideal
weather for a winter resort of the Northern Hemisphere.

TaBLE D.—The mean annual rainfall at the different stations and
the average number of rainy days for each station during the five-
year period 1917-1920

Inch Nugher
nches
Station rainfall | rainy
days
0D e ee oo cme e cecmemema—camaeemcmmeeemaceseeaae 127.9 220.0
Balboa Heights (Panama) _ .. ... 69,4 154. 4
Vera Crua. oo oo iaicicicemeeean 68.0 90.0
Sallpa Cruz.. . . 39.4 48.0
Manzanillo. .. 26.0 32.0
Progreso. . . cecaeemeen 17.2 37.4
Matamoros. - - e cema e e 36.6 6
Mexieo Clty_ oo cmmamn—an R 2.1 128, 8
Habanga, Cuba. .o oo eee e mamcm e m e m e 51.7 80.0
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Habana serves to compare the weather types of an
insular location with those of continental stations of
similar latitude (Table C). The freqluenc of hot-fair-
windy days, with a maximum in April or lzlay, shows a
resemblance to the west-coast stations. The distribution
of hot-rainy days throughout the year, with a maximum
in late summer, is like that of a modified eastern coast
climate of low latitude. Unlike the sequences at most
stations on the continent, no one type occurs on many
successive days. Three or four successive hot-rainy
days occur but about five times per year, and hot-fair-
quiet days, which exceed all others in number, seldom
occur on more than 10 successive days.

The average annual rainfall and the average number of
rainy days is given in Table D, from which many interest-
ing comparisons may be made. For example, Balboa
Heights has about the same annual rainfall as Vera
Cruz, yet has one and seven-tenths times as many hot-
rainy days. Mexico City has about one-third as much
rainfall as either Balboa Heights or Vera Cruz, yet has
three-fifths as many rainy days as the former and one
and four-tenths times as many as the latter. Progreso,
with 75 per cent as much rainfall as Mexico City, has
but 29 per cent as many rainy days.

From the above comparisons and many more that
might be made, it seems evident that, for these stations,
annual and seasonal rainfall, temperature, and wind
velocity and direction data do not give an adequate
conception of the weather conditions experienced. ay
not some combination of the weather elements into types
of weather units be found that would more adequatel
depict the weather and climatic conditions under whic.
the people live, work, and find their recreation ?

TORNADOES IN ALABAMA

By WeLBY R. STEVENS
[Weather Bureau Office, Montgomery, Ala., April 25, 1925]

A list has been made of tornadoes that have been re-
orted in Alabama since 1794. All available records
ave been searched in an attempt to make this list as
complete as possible, although completeness is not
claimed, due to lack of information, especially in the
early years. Prior to 1871 the list follows that of Finley,
almost without exception, and while his work was evi-
dently the result of much labor and as complete as pos-
sible at the time, in view of the sparsely settﬁ‘-d nature of
the State up to the first half of the last century, many
tornadoes must have escaped notice. Advantage was
also taken of the valuable Special Paper No. 1 of the
Alabama Weather Service: Record of the Weather
from 1701 to 1885, by Capt. W. H. Gardner, Mobile, Ala.,
which, however, contains little information about tor-
nadoes. The following sources have been used in the
tabulation: Report on the Character of Six Hundred
Tornadoes, and Tornado Studies for 1884, by John P.
Finley, U. S. Signal Service, Bulletins and Special
Papers of the Alabama Weather Service, and the suc-
ceeding Climatological Data, Alabama Section, of the
Weather Bureau, Annual Reports of the Chief Signal
Officer, U. S. Army, and of the Chief U. S. Weather
Bureau, THE Mo~NTHLY WEATHER REVIEW since 1876,
and correspondence and original records on file at the
Montgomery, Ala., Weather Bureau Office. Many sec-
tions of the State are still thinly populated, and doubtless
many tornadoes in recent years have occurred without
coming to notice, but certainly the most severe ones
since the establishment of the Signal Service in 1871
appear. The list, Table No. 1, shows the county in

which the tornado occurred, the date and time of occur-
rence, direction in which the tornado moved, number
killed, number injured, and amount of property damage,
where these data could be obtained.

TaABLE 1.—Tornadoes reported in Alabama: Earliest record to
April 1, 1925.

Num i Number of
ber ¢ persons—
on o
: Direction Propert
chi:rt County Date Time ofpath - lg& ¥y
fig- - Rilled | Injured|
ures i
1794
) N O Aug. — [ . RO SO P,
1822 i
2| Morgan.......... Apr. 1861 8p._.__._. NE. e e e
1823 :
8| Chilton.. .ot E.1°N_. ..
4 | Morgan.......... Apr. 6 |9p_ ... NE..ocaicaaes
1824
5| Plekens. .| oo
1829
6 | Tuscaloosa.._.... ADPre 25 |oicecececcaecccmafan————
1830
7| Calhoun___._._._ b £:5 2 U O
1834
8 1 Morgan.......... June 16 | 430 p..... NE oo femeeen
1840
9 Blownt .. E. 200N, e
10 ( Etowah .. .. | ..o __jeoeooooi_. E.20° N. e[ ememeeeeea
11 | Blount........... Mar. 10 | 6p......_. E.__.... RO .
12 | Jefferson......... Mar. 16 |...do..___. NE._.....|..._.
Mar. 24 | Tpaa... 8.8 E.. N aea
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TasLg 1.—Tornadoes reporied in Alabama: Earkiest record lo TasLe 1.—Tornadoss reported in Alabama: Earliest record to
. April 1, 19256—Continued April 1, 1925—Continued
=
Num- Number of Num- Number of
persons— ber persons—
on ; Direction Property o i Direction Propert
ch’:rt County Date Time of path loss cl}:rt County Date Time of path loss ¥
fig- Killed | Injured fig- Killed | Injured|
ures ures
1842
14 | Tuscaloos8 ... Mar. 416a NE. 66 Night.
67 2.30p.-.
1843 68 Night__._. .
15 | Fuscalooss. E.45° N_ 69 930p.....| E.
70 NE.
. 1854 n 4p NE.
16 | Lee . aacaaaaaacan Mar. 7| 1pecaa... NE.
1855 72 NE.
17 | Pickens....._.... Mar. 12 SE i 73 3 SE
74 | Talladega. canen-.- Apr. 22 |___. 1
1857 75 | Jetlerson.. NE.
18 | Cherokee......... May 24 NE. 76 | Cherakee. 1030 ..
[ - do 430D.....| NE.
1858
19 | Lee_ NE
Fayette.. ép E.
1861 79 | Pickens 1l a. NE.
20 | Cleburne......... Nov. 30 | 10 p.._.... NE. 80 |..... do Noon._.... NE.
1863 81 Jegfr;son and St. |_..do.... | 1.20 p- NE....... 11 31 $30, 000
air
21 | Cleburne.........- Mar. 4|11 p....... NE. 82 T%hl‘lj:m and do 2p. NE. 18 .1 J) I———
alhoun.
1864 83 | Marshall__.__.. :-|---do. 9D
22 | Le0-cauermcnamann Dee. 25 | Midnight.| NE. 84 | Cherokee --| Mar. 64D
85 | Plekens. .ccaeun-- Mar. 11 | 7p. NE.
86 | Marshall do. 730 D.
2 E.40° N. 87 | Greene.. o 8p NE....
4 NE. 38| T 1 do. 10.30p.-...} NE.
25 E10°N 39 | Barboureeeoaeaea- Mar. 24 | 2a.. NE._ 1 [ T [
90 | Jefferson....oaea. Mar. 25 | 2 Pecacanes NE....
91 | Cherokee do. [ T NE. 1
2 E.10°N_.|... 92 | Chambers. do —p
n E.20° N_ 93 | Lawrence and | Apr. 1]6p. NE_
2 NE. Jackson. . )
2 E.NE 94 | 8t. Clair... do Midnight.| NE. 1
1868 %5 | Blount and De- |...do NE._
80 | Cleburne........- Feb. 12 { 3 p. NE. 06 NE. 7
81 | Pickens and Tus- ( May 8 o7 3 4| eeeee-
caloosa. 98 -
9 NE
32 -
33 - 100
34 - 101
102 NE.
103 .- 2
35 . 104 | PeITY occmcccmenan -..do
36 104al Elmore Apr. 19 NE.
37 | Calhoun_........| Dee. 24 |.cooomooofamamammaee 104b{ Cherokee
106 | Morgan...-
106 Py
38 | Coosa and Talla- | May 1[10a_ E. -
PO0Sa. ‘ 1885
1873 107 [ Randolph.. Jan. 11
39 | Cleburne........ Nov. 16 | Midnight.| NE o oo ca|ammmeccc e 108 | Macon ccer—cmmmm- meaOn oo | 11 Procncans| E.20°N___ 1
109 | Coosa and Clay.__|...do.....] 9D E.10°N.
1874 110 | Lamar, Fayette |_._do..... |3 I E.15°N._._. 1 (<5 T P
40 { Jackson and Cal- [N SRS SRR AU and Walker,
houn. 111 | Greene, Hale, |.._do.....| 6.20p.....| E.30°N.
41 | Hale..caaemaerau- . Afternoon.| SE._. R A, Bibb and Chil-
42 | Colbert. %/F ........ NE___.... 12 30 | $100, 000 ton. .
43 | Shelby_. . idnight_| B 10° 8__ |+ cccoo|ommmcccfommaoaam 112 { Cullman, Blount, |.._do...._ [ —— E.20°N._.. 1 [© T .
44 | Dallas._...___._.. N7 2 O AN RO HIN T — Marshall, and
DeKalb.
113 | Coosa. 6.30 p.--...| NE
45 | Cherokee....._... 114 Afternoon
46 | Lamar__.___._... 115
47 | Leeand Chambers| 116
48 | Pike.____...__..- 117 10, 000
118 10, 000
49 | DeKalb_._ 119
50 | Etowah._.__._... 120 -
. 121 | Dallas.omecaaenrem b [ N PO,
51"} Hale. - ocoeuman-a-
734 . P [ T 122 | Clarke_.ooooo.-. Mar. 27 ... E.
™ 123 | Leeeccaeeanmannan Mar. 20 | __... NE... ®
“p 124 | Elmore. do. Morn..... NE. ... {oeeeee
53 | Chilton_..._..._. 125 | Bullock.--.—----- Mar. 30 | 11-12a.._.{ NNE 7
5% 126 | Hale.oooeoeenenan Apr. 25 | Afternoon.{ NE.___._.
54 ... do. . ... D, 18 e ENE b e femeaaaee 1887
55 | Barbour. 127 | Washington...... Jan. 13 | Morn..... NE.oo|ermee
56 | Pike.._- - 128 _-| Apr. 18 | 3 feacao .. NE......-
57 | Jackson~ - 129 Apr. 22 | 6P-veu---- NE
58 | Blount.__.____.__. — -
1888
. 130 | Pike.oaaooacaaa oo June 26 | Afternoon.| E
59 { Cherokee__....... ENE e famaaaaaaa 131 | Talladega.... do.....|...do E
60 | Tuscaloosa
6l | Perry_.._coooo-- 1889
62" |jRandclph. 132 | Bibboeeeaaen o Feb, 18 | 28aucee._. NE_ ® [© 20 [
63, [pBumter ... .....| . ’
o |2 1890
. | 133 { Geneva.......... Feb. 7 N.20°E
64 |fMadison._._ .| 11458 NE. .
65 | Washington. 230p_....| E 18everal. 1 Many.
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’l‘mn 1.—~Tornadoes reparted in Alabama: Earliest record to TasLe 1.—Tornadoes reportsd in Alabama: Earliest record id
April 1, 1925—Con tinued April 1, 1925—Continued
Nu! Number of Num- Number of
ber |, . persons— ber persons—
on _ | ; ] Direction |——————-—1 Propert on Direeti P;
chart| Gu'nnty Date Time of path Sporty chart County Date Time | “ofpain r?&:rty
fig Killed | Injured| fig- Killed | Injured
ures ures
. ' 1890 1909
m Pickens.......... Fel')' 14 §E ....... 184 E‘l)lllngm _______ i Ft:ib. 5 ::g [ T ﬁ_’% _______ é g sg,g))g
....... 185 wndes and |-..do..._.{4.40D.__.. eeeae ; y
138 | Talladega 0, NE....... Montgomery P
186 | Colbe Feb. NE 1 1 5,000
137 | Tuscaloosa Fob. 9|3 5 ' W] 1500
198 | Shelby oo oooof.-do......| 3869 I I WEIII b
189 4,000
1892 190 7 5, 000
139 | Chambers and |Jan. 5 |........_... NE... .. ® [ T S 191 10000
Randolph. . 192 | Madison and (%
140 Morgan.
1910
}:; 193 Mionroe and But~ | Apr. 16 | 9a._....._. NE._ o |cemeee ® 10, 000
or.
143 194 | Macon__._____.__ PN o) - N U FORSI FOpu
14 195 { Maeon...____.__. Apr. 27 | 4p_ o |eaenos -
1911
iﬁ 196 | Monroe._........ Mar. 26 | 4.45-530p | NE...._.. 2 50 25,000
1912
197 | Henry.__.____.___ Mar. 14 | 11. 30 o T
147 198 | Geneva, Hous- NE ) 50 50, 000
ton,and Henry.
148 169 | Butler .
149 200 | Plke_..__ 2 3, 500
150 d 201 | Jefferson._ 18 30, 000
151 | Baldwin._...__.. Jaly 21 |ocoooo. (O] 202 | Talladega 75,000
1896 . .
162 | Marshall.._____.. June 9| 1la....... ) R A 5 5,000 203 { Butler, Cren-|Feb. 27 | —a._____ |} ccoomeeoofanaaes 3or4 | 100,000
204 5 3,000
153 205 4,000
206 ®
207 2 1,000
154 1 2,000
155 T8 5, 000
%gg 1 femccccacfaccancaaan
158 } 25,000
150 ] 11,000
160 2 100
161 3 1,000
163 8,000
163
164
165
166
187
168
221
1901 222
160 | Joflerson......... Mar. 25 | 940a..... NE..._... 11 40 170, 000 223
170 () 1 S Apr. 17{ 9D NE.a e |omaaaan ) 24
225
1 226
171 | Greene_.._____... Mar. 15~
172 | Bibb.._. do. 227
228
1903 229
Apr. 8 230
_| Apr .13 231
Nov. 11 232
233
1984 224
177 | Hale and Tusca- | Jan. 22 | 12.20a.....| NE....... 36 80 92, 000 gg
178 | Mobile._...._.._. May 30 | 4 Do NE..o|ecmmeecfommmmaan 200 o7
179 .Chnmbotl d Mlmzo 3.20 NE 9 19 5, 000
Ranaoipn, 2nd | er 20 | S8 Pococot AReomeeo 28 | Baldwin. ... Jaa. 11| B NE. -
(. J I « (s S, B
1906 240 - do. 140p..... | NE_ 12 10 1%(:»
190 | Plke.oaeeeee . Jen. 3|1130a.....| NE.._.... 2l 1,000 241 | Elmore......-—-.- Feb. 14 | —D. ENE.. 10, 000
1908 | 1919
181 | Walker, BJ'eﬂeb Apr. 24 | 2.404.15p | NE._..__. 35 188 650, 000 242 Emmbla, Cren- | Mar. §|1235p....] NE.__.__. 5 18 200, 000
son, ) . W ]
and Barbour.
o Kalb, sad 243 | Moblle__......_.-| May 26|98 o) 700
82 jlowndes and| Apr. % |9D....... NE....... 2 22 83, 000 )
) Montgomery. 1920
19 Plke. ..o Apr. 30 ' 1.30a. NE 10 33,00 244 | Elmore, 'I‘nlla& Mar. 28 | 280 p..-._| ENE..... 17 | 40-50 150, 000
1 Several, cVarydutmotlt vet::l&lndpmpeﬂy. %oos%, an
) 3 re.
s mbc. ' A waterspout wen! ° ¢ Considerable. ? Sevaral thousand.
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TaBLe 1.—Tornadoes reporied in Alabama: Earliest record io .
April 1, 1926—Continued

Num-| Number of
ber persons—
on
Direction Property
chi:-t County Date Time of path loss
fig- Killed | Injured|
ures
1920
45 | Pike..__._._._... Mar, 17 | Noon. ... NE. $5, 000
248 | Sasion,  ¥eaak- | Apr: 2 [ NE Al o
rank- . a. - 15 1 1,
Mo, Golbert, | 900,
and Lawrence.
49 | Walker,  Cull- ___do. Noon..... NE....._. 46 215 | 1,000,000
man, Morgan,
and Madison. 10a1
250 | Pickens..........| Mar. 9|2a NE. 2 1,200
203 | Tamae. Masion, | hr: 16| Midoighi| NE 5
ar on, | Apr. night_ [ ML NP EU
Franklha, & - 16.
bert, an u-
derdale.
253 | Choctaw........- Apr. 16 | 6.30 a. NE. 10, 000
254 oosa and 6.308...__. NE....... 5| 12-15 200, 000
Jefferson,
2565 | Hale. do 10a. NW. 2.
2566 | Dallas, Autauga, {._.do_....| 12.05p....| ENE___.. 2| 9-10 1,000,000
Elmore, B~
so osa, and
ham! .
257 | Coffe8..-ccccunm-- Feb. 5(38a NE. 1 12 40, 000
258 | Mobile........... Mar. 14 | 1.30p..... NE_
50 estone. .do 4D NE._
200 | LoB.—-uonaeonnn- Mar. 18 | Dusk_..... ENE_____ 2 1,000
261 | Cullman.....__.. Mar. 14 | 8P NE. e[| e
263 | Oolbert and | Mar. 31 NE
Lawrence.
263 | Cullman. do 8a NE. 3 100, 000
264 | Plke- - cemmmcemee Apr. &
1923
265 | Baldwin......... Nov.29 | 8a. NE. 1 2 12, 000
1924
208 ; Walker. ... | Feb. 4 ' 5p NE 3 &, 000
A B G B e *| s8] 3000
ataugs. - .- pr. .45 a. .
269 | Butler, Bullock, [._.do.... 4508 NE. 8 81 47,000
and Macon. |
270 | Chambers, do. ! 4.30 a. 1 [ 25, 000
271 | Lee. do. | 5a. 4 13 10, 000
272 | Barbour. do | 7a. 12 40, 000
8 Bﬂkbour and do . 88a. 1 26 20, 000
e,
274 | Limestone......._ May 26 | 1145 p. 8 5, 000
275 | Plckens.......... May 27 | Early a_ 1 4 10, 000
276 | Walker. do. 2.15 a. 11 7 19, 000
277 | Marion do 1 3 I
278 | Dallas, do 3.408a 2 3,000
279 | Etowah do Daybreak. 8
1925
280 | Qoffee..........._. | Jan. 10 | 8a. 0] 5,000
281 | Coffee. do. Noon. 1
32 - do. ._.do. __

During the period 1794 to March, 1925, at least 283
tornadoes have occurred in Alabama. Since 1871 only
three years have passed without at least one, nanely,
1872, 1877, and 1907. The year of greatest frequency
was 1884, with 31 reported; 1885 a.ngr 1913, were next
with 15 each, and 14 were reported in 1924. There can
be no doubt that tornadoes are more frequent in some
years than in others, but it is difficult to make compari-
sons, because of the incompleteness of the records, and
the variation in vigilance of those who have recorded
them in the past. For example, the large number re-
corded during 1884-85, is part {y due to the special efforts
of Finley to secure a record of all tornadoes; probably,
however, these years were unusually stormy, particu-
larly 1884. After unusually destructive tornadoes occur,
newsgmpers are likely to print articles concerning them,
and for this reason many minor storms are noted at such
times that would otherwise remain unrecorded. An-
other source of difficulty is the fact that in some years
several tornadoes occur on the same date and under
about the same conditions, while in other years fewer
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tornadoes occur, but are scattered more throughout the
season. The total for each year has been computed,
however, and is given in Table No. 2.

The average yearly frequency for Alabama as figured
by Finley for the period 1822-1888 is 1.6. The average
yearly frequency figured for the 54-year period, 1871-
1924, inclusive, during which time reports may be as-
sumed to be fairly complete, is 4.5. It is not likely that
there has been an actual increase in frequency; the ap-
parent increase is probably due entirely to the increase
in population and the consequent increased facilities for
obtaining reports.

TaBLE 2.—Total number of tornadoes reported each year in Alabama,
1794 to March, 1925, inclusive

Year Number Year Number Year Number

1794 ______..... 1 2 || 1808 1

« v e 3 |} 1899. 7

1822 .. 1 3 |} 1900__._ 7

1823__ R 2 1|} 1901__ 2

1824 . 1 0 | 1902 2

LI N 1| 1903._.. 4

1829 ... 1 5 )| 1004_. 2

1830 . o eoaas 1 4 || 1906. 1

LT (R 2 {| 1906. 1

1834 oo 1 0| 1907_ 0

L (S 2 {l 1008, 3

1840 oo 5 1) 1900 9

R S 5 | 1910, 3

1842 .. 1 5111011 . 1

1843 ..o 1 811912 __ (]

¢« v 8 I 1913._ 15

31 (| 1914, 1

16 || 1916___. 2

5 || 1916, [}

3 || 1817 11

2 [} 1918, 4

1] 1919.. 2

4 11 1920, ]

2 1821____. 7

s s - 2 1t 1922, 8

b1 x R ——— 1 4 || 1923 1

1864 . _ueeeea.s 1 2 ) 1924..... 14

¢ eas 5 {] 1925 3
1866 conaoee.- 3 1
1867l 4 1

|

The number of tornadoes that occurred in each month
of the year and the corresponding percentage of the
total number for the period have been determined, and
appear in Table No. 3. It will be seen that tornadoes
occur with greatest frequency in late winter and spring,
but have occurred occasionally in every month of the
year except September. The month of maximum fre-

uency is March, with 80 reported, or 29.4 per cent of
the total number. The next most frequent month of
occurrence is April, with 69 reported, or 25.4 per cent
of the total number, while February and May rank
next in order of frequency with 12.5 and 10.7 per cent,
respectively. From July to October, inclusive, torna-
does are rare, with only 2.2 per cent of the total number
reported in this third of the year. There is a slight, but
noticeable, rise in frequency in November and a falling
off in December, the percentages in these months being
5.5 and 3.3, respectively. These facts have an important
bearing on the question of the origin of tornadoes in this
region. The scarcity of tornadoes during the summer
months, when thunderstorms are most frequent, indi-
cates that they seldom, if ever, develop in the heat
thunderstorms so prevaient in the Gulf States during
the summer. Some of those that occur in summer
and autumn develop even in West India hurricanes.
It is interesting to compare the monthly frequency of
tornadoes in Alabama with the monthly frequency of
thunderstorms at Montgomery. Table No. 4 %hows the
number of thunderstorms that have occurred in each
month during the period 1872-1924, inclusive, with the



sl w. R. 8. F16. 3—Tornado tracks, Alabama, 1794 to March, 1925.
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corresdponding percentages of the total number in the
period. Nearly two-thirds of all the thunderstorms
occur during the four months May to August, inclusive,
while less than 15 per cent of the tornadoes occur during
the same period, and most of those in May. Figure 1,
the graph of the percentage columns in Tables 3 and 4
brings out very clearly the wide difference in the seasona
distribution of thunderstorms and tornadoes in this
section of the country.

TaBLE 3.—Total number and percenlage of tornadoes recorded in
Alabama, by months, 1794—March, 1925, inclusive

Percent- Percent-
Month Number 280 Month Number age

22 8.1 || September 1}
34 12.5 || October_ ... . ... 0.4
80 20.4 || November 5.5
69 25.4 ecember 3.3
29 10.7

3 2.9 | Total..eo oeee-- 100.0

3 1.1 [} Month unknown....

2 0.7 [

TasLe 4.—Total number and perceniage of thunderstorms at Mont-
gomery, Ala., by months, 1872-1924, inclusive

Percent- Percent-
Month Number age Month Number ag0
January .oocoooooo.. 73 27 | Iy s 508 19.0
February_.._.c...... 121 4.5 (| A 1 S, 466 17.5
March._ ... 193 7.2 175 6.6
April. . .. 211 7.9 47 1.8
MaY- o ccececenannne 202 1.0 56 21
June. ...ocoericnean 472 17.7 2.0
Jo

25

£
Q

14

S

rFreguer

~
Q

F1a. 1.—Occurrence of tornadoes and thunderstorms by months: Tornadoes, light shad-
ing; thunderstorms, dark shading

Table No. 5 and#Figure 2 show the hourly frequency
of tornadoes in Alabama. The time of occurrence
which!was available in 194 cases has been tabulated b
hours®and the percentages in each hour determined. 1t
is an§interesting fact that the tornadoes occurred at all
hours of the day and night. The hours of greatest
frequency are from 4 p. m. to 7 p. m., with 14 out of
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the 194, or 7.2 per cent, in each of the three hours. The
hours of next greatest frequency are 8-9 p. m. and 12-1
a. m., with 6.7 per cent in each. The hour of least
frequency is 7-8 a. m., with only one case out of the
194. Approximately three times more tornadoes occur
during the four hours 4-8 p. m. than in the corresponding
period in the morning. In general it may be stated that,
roughly, there is a gradual hourly increase in frequency
from about sunrise to sunset, and a gradual hourly
decrease from about sunset to sunrise, with nearly an
equal number in each period, though with a few more
during the night.

a.m, pm
12 | 2 3 £ 567 EQNONNMIIL I LS5 E6ET7 B89N
7
2 ’
5 g
2
~ P
Bs 2 -
§)4 ' Z 77
L 94 Y, %7
d % 44
&, v = XY /.
Y 4 B XA } &
< P AN %547
s i
o /! ;'./-"/7%." 7 DR a4
A
/ ////f/ X '?...,,} 7 ../ /170
7 01 /. % 4 XA/
% / 5?/////’ x //
P 5 X790 %

F16. 2—Hourly frequency of tornadoes in Alabama

TasLE 5.—Hourly frequency of tornadoes in Alabama, 1794—March,
1925, inclusive

A M. P. M.
Total Total
. Hour nomber Per cent Hour npumber Per cent
13 6.7 8 41
4 21 8 4.1
10 52 10 5.2
9 4.6 9 4.6
8 3.1 14 7.2
2 1.0 14 7.2
7 3.6 14 7.2
1 0.5 7 3.6
4 21 13 6.7
5 27 8 41
6 3.1 6 3.1
9 46 7 3.6
104 100.0

Hour uncertain: a. m., 7; p. m., 13; night, 12; total, 2. Hour unknown: 57.

The tornado tracks (shown in fig. 3) have been
located as accurately as possible, and the lengths of the
arrows made to indicate approximately the lengths of
the paths. The tracks are numbered to correspond with
the list in Table No. 1. When the location of the
tornado was definitely known, and the direction in which
it moved unknown, only the number has been entered
at its proper place. In those cases where the exact
location in the county was unknown, the number has
been placed in the county, within a smaell circle, and the
arrow drawn to show the direction, if known, and omitted
if not known. Figure 4 and Table No. 6 show the number
of tornadoes that have occurred in each county in the
State. On account of the difference in size of the:
counties, many of which are more than twice as large as
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others, it was thought advisable o reduce the number in
each county to the number per 1,000 square miles ;
these numbers as ‘thus computed appear in Figure 5.

ZAVDERGALE ™ |2 | >
\ 2 | MADISON | A
| 6 4~

7 | wackson /' \
[caeerr/ oYl N4/
T & LI o7 e

3 ! I = 7PE /
l ﬂwm_///' :\y*“ 5 | MOREA Lttt s /ér\

(-}
Pl

g

[ 1 O caumw/ ~— &
MARION | AN 4

,’-, a8 Flo LeromuS 10)

joaa—s o S BLOUNT NSy |

R- (- ., / Q’
’.an‘ | 2w 5 \.-’\,srmm}»—c"‘””””r‘@ \
(. / g . i

5 | L2 18 25 D ¥e)

! ' - _.‘—-1 )\ ]
'I_____ Aqe 4 H "”’”’:f’h N M (}“ J__._._!_._._‘.\..\

12 | 1 \ ' fMal 4!
I-’P/CA’Eij TUSCAL p: {4ﬂ; {’{v"‘}{}"'cur : §@4\_“
Lo Ly 8\ T
'_'{ LEF | aEs | 5 N CoosA | 3 j‘,ﬂ"’ﬂ
I &a [ !'J—L__T-ZWILTOIV o §
| ) 2 Y !

L .

. g f, \

| v —~ .&-.n 9 r )"T- J i ELMORE \ N \

| sumreR o0, | PERRY [ aumidia | g b0\

’ L—o v B N e T
i 6 YZangt ¢ )

. | | | 1
[- ——3 e LS partas P oo T, 7 e | aussers>
i wl/""" ’é,‘ ir ™~ = 3 \‘, "e% | susock -~ (/

, 4 | LowmDES | i -
5 3 '[ wiLcox —= ‘{‘ 7
\i N — sorien | g}? ‘L] 16 ™7 sarsovr |

i PIKE ¢ -t
o =] CLARKE -1 5 | i
\ / rd 3 :

4 e b r.i
1 L VL jcorrEe | 0ALE (T 4

Z{.; caneco ] e“oﬂii 3 1 r"—""!

3 1o -
|

F16. 4.—Number of tornadoes reported in each county, 1784-March, 1925, inclvsive

Tornadoes have dccurred in nearly all parts of the
State. There is a tendency toward clustering of the
tracks in the central and eastern portions of the northern
half of the State, and in the central part of the south-
eastern portion. How much of this is due to incom-
pleteness of rgports is impossible to say, but it is believed
that the tendency exists, though perhaps not so well
marked as appears from the charts. The greatest
number, 18, have been reported from Jefferson County;
the next greatest number, 16, from Pike County. None
have ever been reported from Covington, Marengo, and
Winston Counties, although at least one appears to
have crossed Covington and Winston. The absence of
tornadoes in these three counties is believed to be due
solely to lack of rel;))orts, as there seems to be no reason
why they should be immune. There appears to be a
tendency to more frequent occurrence on the north-
western slopes of the mountain ranges in northern
Alabama than on the southeastern.

TABLE 6.—Number of lornadoes in Alabama by couniies 1794—
March, 1925, inclusive

Comnty |ngoiber||  Coumty |ogmber|  County | punier

(] ®
g
BEEs
ghps
<] i
.
;
OOt il

Q
-3
°
S
<3
3
H

H
—

Covington...—..—-

Crenshaw___.__.

Cullman___.___..
al

bt gt

OB 80O NI N D B
| ol | o
(O YUTOTRY 1 YT QVISIRY - <Y IR TP PLPET'S

-

YR - P T Y

0038

—00 09 0 = 3 G2 00 o b CN O

! o 1 1 S "L'l
H |V, T, H
G"‘os & T mwucor

\_lﬂ(/ﬂ[ﬂﬂﬂlf :% ’
i \./"”"'\ 4 ‘?"‘3 I 9 |/ mc?m
. 10 /7 % i \

[ _caserr /' FS_1 . Y

oA LA

! MORGAN

{ FrANKLIN MORGAN if"*-m,‘ &
r

.’ MARION | wyNnsTON ’
}—.5 10 ¢

H S l 1..,\ 9 e g
— T aLoOONT £ 5
"’ pM*R 3 | W"M’ﬂ"#: ™. N CALHOOW ] “
| o N\ST cLam, 16 T4
i 8 |[FAYETTEL., 16 / 2 _/\?’
=10
/ 6

. 3 \
L1 "1 5 Gerreson ] } TV 14
’ [ "5 ) \
i 14| 8 a8 $\
! PICKENS 'l TUSCALOOSA /‘_‘;1-.—‘-9 EL 55’, A Taar s;\@7 \
’ i L ] ; 2 1
(8 N

bt

|t T cwosa | 43
: Eﬂw '_dmﬂ 7
_.’ g{“s ;//?/;z[ !.r I cmeron 5 o 1_%.

T hY (

o5 | ERRY _/" Vauravea | ELMORE |
S

s

e ‘ /\8 ;»J .;8\‘% 16
T Ao 10 T ,
< i) e macow | 2 |

I S il 0 _ 9
i NGO T DALLAS I_g‘ 4 B | RYSSELL

Akt | - %, lamLock |-
#/ o \ | LowNDES o %2—1 5 | \..
. H _I :

i ]

\ pe ;

i / N

7 :$s. 7

I | HENRY
T W\ jcorree | vaLE

conecun [} o1 5 2 i J

P A— NG !
: - Gd‘ o 3 el 3
GENEVA HOUS T ON

N 1

Y CLARKE |_I /_/

1
i ~{ H
e gyricn| §l. 24 | sarsoue ‘\

F16. 5—Number of tornadoes per 1,000

ﬁguare miles, based on number reportedin each
county, 1764-March, 1925, inclusive

An analysis of Figure 3 shows that a far greater number

of tornadoes move northeastward than in any other direc-

tion, which is the normal direction of movement in most
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sections of the country where tornadoes occur. The
conditions that give rise to a northeastward movement
can then be said to be normal. These normal conditions
are an east to northeast movement of the Low and a
north to northeast drift of the winds within the Low at
the point where the tornado occurs, and the velocity of
translation is the resultant of the velocities of these two
components. After a study of weather maps and storm
tracks, it seems that abnormal movements can be ex-
plained in this way.

For example, two tornadoes that have developed in
West India hurricanes had abnormal movements. A
tornado in Tallapoosa County on July 6, 1916, occurred
when the hurricane was centered about 275 miles slightly
south of east, near Vicksburg, Miss., and when the larger
storm was on the recurve and moving northward. The
surface wind at Montgomery was southeast, but the
lower clouds were from the south; the tornado moved
almost exactly north over a path 25 to 30 miles long.

The tornado that occurred 20 miles southwest of
Miami, Fla., in the hurricane of September 10, 1919,
and, as pointed out by Gray,! moved west-northwest with
the strong southeast wind that prevailed at the time on
the southeast Florida coast; the hurricane at the time
was also moving west-northwest.

There is a tendency toward a more easterly movement
of tornadoes in the southern part of the State than in the
northern; this tendency is frequently noticeable on those
occasions when tornadoes occur in northern and southern
sections in connection with the same storm, and is prob-
ably due to the more easterly winds near the southern
end of the Low or trough. The easterly movements in
the northern part of the State could be explained in a
similar manner if the Low were centered far fo the north;
and, in the cases investigated, this is true, the Low some-
times being as far north as the upper Lake region. Oc-
casionally northeasterly movements have been followed
several hours later by easterly and southeasterly move-
ments in the same general region; in these cases the Low
is found to have altered its course and dropped south-
easterly from the Lake region to the mjdg e Atlantic
coast. KEasterly or southeasterly movements would re-
sult if the axis of the Low extended east and west, pro-
vided the tornadoes originated, as they usually do, in the
southeastern quadrant of the cyclone, for then the winds
would be westerly. An interesting and unusual case is
pointed out by Williamson;? the tornado occurred in
the southwestern quadrant of a Low with major axis
east t0 west and moved east to southeast, while the L.ow

1 Gray, R. W. A Tornado within a hurricane area, MONTHLY WEATHER REVIEW,

!a.pt. 1919, 47: 639.
illiamson, R. M., Tornado in Davidson County, Tenn., May 12, 1923, MONTHLY
Weataze REviEw, May, 1923, 51: 262,
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was moving slightly north of east. An instance where
the tornado originated in the northeast quadrant of the
Low and moved a little west of north is noted by
Loveland.? The surface wind was southeast and the
Low was moving rather slowly northeastward. Torna-
does originating 1n the northeast quadrant are compara-
tively rare, apparently due to the contrary direction of
the progressive motion of the Low and the drift of the
winds in that part of the rL.ow; since it is possible for the
vertical temperature gradient to be as steep in the north-
east as the southeast quadrant.

To show the relation of tornadoes in Alabama to the
parent Lows, monthly charts and a yearly chart were
prepared showing the approximate location of the centers
of the Lows at the time the tornadoes occurred. On the
monthly charts lines were drawn connecting the cyclonic

F1G. 6.—Location of the centers of Lowsbwhlch were accompanied by tornadoes in Ala-
ama.

centers and the tornado tracks, but this was impractica-
ble on the chart for the year. (Fig.6.) Tracks of centers
of cyclones in the MoNTHLY WEATHER REVIEW since
1876 were used, the center, of the individual Low being
obtained from a consideration of its rate of movement.
The charts show a wide divergence in the position of the
centers, which is to be expected because of their varying
size and shape. However, the most dangerous position
for the center with respect to Alabama is 300 to 600
miles slightly west of north, more particularly in Illinois,
Indiana, or western Kentucky and western Tennessee.
Tornadoes occasionally occur when the center of the Low
is over the upper Lake region, but these are found to be
greatly elongated, V-shaped Lows. .

1 Loveland, G. A., Tornadoes in sastern Nebraska, April 6, 1919, MONTHLY WEATHER
REvIEW, April, 1019, 47: 284,

THE PREDICTION OF MINIMUM TEMPERATURES FOR THE RED RIVER VALLEY

By AuserT W. Cook
[Madison, Wis., August 19, 1925]

Damaging minimum temperatures have always been a
matter of grave concern to the shipper of perishable
goods, to the grower of citrus fruits in southern Califor-
nia and deciduous fruits in Washington and Oregon, to
growers of cranberries in Wisconsin and New Jersey—in
act to all businesses dealing with commodities which suf-
fer damage when exposed to low temperatures. And
now, with the development of the potato industry and
the advent of sugar beets to the Red River Valley the
farmers of that section are confronted with the same
problem, the protection of their produce while still in the

field and unharvested. Before they will be willing to in-
vest in expensive frost-fighting equipment, methods
already in use elsewhere for accurately foretelling the
occurrence of damaging minimum temperatures durin
the critical spring and autumn periods of gla.nt growt,
must be adapted to the local atmospheric and topographic
conditions under which frost occurs.

The general prediction of light, heavy, and killing
frosts for considerable areas are made from the morning
weather maps and are issued at the time of the regular
morning forecast. These forecasts are usuallyy uite ac-



